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MALONONITRILE DERIVATIVE AND 
HERBICIDE CONTAINING THE 
DERIVATIVE AS ACTIVE COMPONENT 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a new compound having excellent herbicidal 
activity. 

SOLUTION: This compound is expressed by the fomiula I [R^ is H, a 1-6C 
alkyi, a 4-7C cycloalkyi, a 2-6C alkenyl, a 2-6C alkynyl, a 1-6C haloalkyi, etc.; 
R^ is a group of the formula il (E. is C or N; X is a halogen, a 1-4C alkyl, nitro, 
etc.; (n) is 0-2), etc.], e.g. 2-[2-(3-chlorophenyl)-2-propenyl]-2- isopropylmalononitrile. The 
compound of the formula I can be produced by reacting a compound of the formula III with 
a compound of the formula IV {W is a halogen) in the absence of solvent or in a solvent 
(e.g. acetone) in the presence or absence of a base (e.g. potassium cart)onate) at -20 to 
+200°C. The compound has low phytotoxicity and exhibits especially strong herbicidal 
activity on cocksure grass which is the most harmful weed in the cuitu^^e of paddy rice 
plant. It is also effective against large crab-glass, green foxtail, umbrella sedge, smooth 
pigweed, monochoria, bulrush, etc. 
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B r 




2 2 


C2 


H5 


CH 


8 - 






2 8 


C2 


H5 


C H 


3 - 


0 C H3 




2 4 


C2 


H5 


C H 


3 - 


0 - i - 


C Q Ht 


2 5 


C2 H5 


C H 


4 ~ 


C 1 




2 6 


C2 


H5 


CH 


3 1 


u u 1 


~ n g 


2 7 


C2 




N 


3 — 


C ] 




2 8 


CH3 


C H 


3 - 


CHg 




2 9 


CH3 


C H 


3. 


5 -d i 


-CH3 


3 0 


i - 


Cg H7 


CH 


3 - 


CH3 




3 1 


i - 


C3 H7 


CH 


3. 


5 - d i 


-CHg 


3 2 


Ph 




CH 


3 - 


CH3 




• 3 3 


P h 




CH 


3. 


5 - d i 


-CHg 


3 4 


CHg OCH2 


CH 


3 - 


CHg 




3 5 


CHg OCH2 


CH 


3. 


5 - d i 


-CHg 


3 6 


H 




CH 


3 - 


C 1 




3 7 


H 




CH 


8 - 


CHj 




3 8 


H 




CH 


3 , 


5 - d i 


-CHg 
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(11) ttra^lO-29966 



2 





C N 


0 






R ^ C N 


E 










No. 


R * 


E 


Xn 


3 8 




C H 


3 - C 1 


3 9 


C 2 H5 


U H 


0 — L 1 


4 0 


i Cs H7 


CH 


3 - C 1 


4 1 


c y c - C 6 H u 


CH 


3 - C 1 


4 2 


CHs OCH2 


CH 


3 -C 1 


4 3 


PhCH2 


C H 


3 -C I 


4 4 


C2 H5 OCOC H2 


CH 


3 -C 1 


4 5 


C H3 C ONH 


CH 


3 -C 1 


4 6 


4-C 1 -3-Pyridyl 


CH 


3 -C 1 


d 7 


p >i p n p H « 
1 II vj n 2 


CH 


3 -C 1 


4 8 


CHg COCH2 


C H 


3 -C 1 


4 9 


t 4 Hg 


C H 


3 -C 1 


5 0 


A 1 1 y 1 


CH 


8 -C 1 


5 1 


C 2 H5 


CH 


-0-^^)— CF3 


5 2 


C 2 H5 


C H 
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No, 


R 


h 


Xo 


5 3 


C 2 Hs 


CH 


3, 


5 - d i C ] 


5 4 


C 2 Hs 


CH 


3 - 


CH3 


5 5 


C 2 Hs 


CH 


3 - 


OCH2 P h 


5 6 


C 2 Hs 


C H 


2 - 


C J 


5 7 


C2 H5 


CH 


3 - 


F 


5 8 


C2 H5 


CH 


3 - 


B r 


5 9 


C 2 H5 


C H 


3 - 


CFs 


6 0 


C 2 H5 


CH 


3 - 


OCH3 


6 1 


C 2 H5 


C H 


3 - 


0- J -Cs H7 


6 2 


C 2 Hs 


C H 


4 - 


C 1 


6 3 


C 2 Hs 


CH 


3, 


5 - d i - CH3 


6 4 


C 2 Hg 


N 




p 1 
u 1 


6 5 


CHs 


CH 


3 - 


CHs 


6 6 


C Ho 


C H 


3. 


5-d i -CH3 


6 7 


CHs 


CH 


3 - 


CHs 


6 8 


i -Cs H7 


CH 


3, 


5 - d i - CHs 


6 9 


P h 


C H 


3 - 


CH3 


7 0 


P h 


CH 


3, 


5 - d i - C Hs 


7 1 


CHs C 0 CH2 


C H 


3 - 


CHs 


7 2 


CHs 0CH2 


C H 


3. 


5 - d J - CH3 



[0060] (^-1. ^-2 + Ph{i7x:i;l^S-^ 

ht) 

hll ( 30 0MHz) SOfl RX^ifhllT-i'-ilA 



co^-iRx/m-2(o^^t,zniBtx\'^h. 

[006 1] 
[iS5] 



J- :0 1 0O.?5356 ffilevCiDacume nts and SeUings\ks8ndifer\DesKtop\DownlQ3dsUPG01Q029966.cpc] 



(13) 
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^-3 



CN 




No. 



H~NMR (COCJs* 5ppia) or JR (cm-J) 



1 



2. 64(2H, d), 3. 09<2H, s). 5. 350H. d). 5. 42(1H. d). 5. 52(JH. 
s). 5. 62C1H. 5) . 7. 3(3H. d). 7. 38(1H. d) 

1 . 26(3H. t). 1. 94(2H. dd). 3. 10(2H, s). 5, 52(1H. s). 5. 62C1H 
.5). 7. 2-7.35(8H.in).7. 38(1H. n) 
1 . 5-1. 7(4H. b). 1. 7-1. 9(2H. o). 1.9-3. 0(2H. n). 2. 330H. 
q)» 3. 05(2H. b). 5. 52(IH, 5). 5. 60(IH. s). 7. 23-7. 38(3H. «). 
7.38(1K. id) 

3. 18(2H. s). 3. 36(3H. s). 3. 60(2H. s). 5. 52(1H, s). 5. 84(1H. 
s).7. 29(3H. id). 7. 40(lH.d) 

3. i3(2H. s). 3. i6(2H. d). 5. 54(JH. s). 5. 64(IH. s). 7. 25- 
7.40(4H. m) 

!. 26(3H. n). 2. 86<2H. s), 2. 3l(2H. s). 4. 23(2H. q). 5. 55(IH. 

5)» 5. 65(1H. s), 7. 26-7. 36(4H. m), 7. 38(IH, d) 

2. 32(3H. 5). 4. 38(2H, d). 4. 85(IH, br), 5. 39(IH. s). 5. 53 

(lH.s).7.3(3H.in).7.39(lH.s) 

3. 13(2H. s), 3. 19(2H. s), 5. 56(1H. s). 5. 68(1H. s). 7. 2-7. 4 
(6H. m). 7. 69<1H. dd). 8. 37(IH, d) 



t0062] 



[*61 
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m- 3 (o^ft) 



No. 


*H~NMR C CDC J 3 . o ppo; or 1 R (cm 


1 0 


3. 42(2H. s). 3. 51(2H. s). 5. 57(1H. s). 5. 65(1H, s). 7. 2(2H. 




Dj). 7. 36(iH, dd). 7. 42-7. 46(3H. m). 7. 61(1H. dd). 7. 42(2H. 




d) 


! 2 


1. 29(9H. s). 2. 99C2H. s). 5,55CIH. s), 5, 62(1H. s). 7. 30(3H. 




io).7.40(lH.d) 


J 3 


2. 64(2H. d). 3. 09(2H. s). 5. 35(1H. d). 5. 42(IH. d). 5. 52(1H. 




s). 5. 62(1H. 5). 7. 3(3H. m). 7. 38( JH. d) 


] 5 


1. 24(3H. 0. 1 . 92(2H. dd). 3. 14(2H. s). 5. 47(1H. s). 5. 59(1H 




.S).7.3-7.4(5H. m) 


1 6 


1. 28(3H. t). 1.96(2H.q).3.06(2H. s).5.57ClH. s).5.65(lH. 




s).7. 27(2H.d).7.35(lH. d) 


J 7 


1. 24(3H, t). 1. 90(2H. q), 2. 38(3H. s), 3. 13(2H. s). 5. 44(1H. 




b).5. 57(1H. s),7.J3-7. 30(4H.ii») 


1 8 


1 . 21 (3H. t>. 1. 86(2H. dd) . 3. 09(2H. s) . 5. 09(2H. s). 5. 46 




(IH. s), 5. 59(1H» s). 6. 92-7. 00(3H. n), 7. 03-7. 45(8H. m) 


2 4 


1. 23(3H. t). I. 35(6H. d). 3. 10(2H, s). 5. 45(1H. s), 5. 58(IH, 




s).6.8-6.95(3H.ro).7. 26(1H. t) 


2 9 


2910. 2850. 2240. 1590. 1450 J370 


3 0 


2960. 2230. 1730.1460 


3 1 


2960. 2910. 2240. 1735. 1595. 1460 


3 2 


3025. 2920. 2240. 1730. 1590. 1490. 1450 


3 3 


2910. 2840. 2240, 1590. 1485. 1440 



[0063] 



mi] 
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m- 4 





CN 0 




R * C Np*"^ 










No. 


H-NMR CCOCJ3 . 0 ppio; or J R (cm O 


3 8 


1 . 82(3H. s). 2. 43(1H. d). 2. 79(IH. d), 2. 88(1H. d). 3. 15(1H, 
d).7,3(3H. s).7.41(IH.dd) 


3 9 


1. 23(3H. t). 2. 02(2H. dd). 2. 43(1H, d). 2. 73(1H. d), 2. 90(IH 
. d). 3. J5(IH. d). 7. 3-7. 4(3H. b), 7. 49(1H. dd) 


4 0 


1 . 20(6H, t). 2. 22(1N. q). 2. 48(1H. d). 2. 58(1H. <1). 2. 95(1H. 
d), 3. J7(1H. d), 7. 3-7. 42(3H. b), 7. 49CIH. d) 


4 1 


1. 26(3H. t). K 45-1. 7(4H. 0). K 7-1. 9(2H.ffl). 1.9-2. 1(2H, 
id), 2. 37(IH. t). 2. 46(1H. d). 2. 63(1H. d). 2. 93(lH. d). 3. 17 
(IH. d). 7. 34-7. 40(3H. m). 7. 48(1H. d) 


4 2 


2. 48(1H. d). 2. 85(1H. d). 2. 89(1H. d). 3. 15(lH. d). 3. 44(3H. 
s). 3. 69(2H. d). 7. 36(3H. d). 7. 47(1H. dd) 


4 3 


2. 50(]H. d). 2. 72(1H. d). 2, 91 (IH. d). 3. 16(]H. d). 3. 24(2H, 
s). 7. 25-7. 45(8H.b),7. 47(lH.d) 


4 4 


1. 28C3H. m). 2. 62(1H, d). 2. 86(1H. d). 3. 02<2H. s). 3. 05(1H, 
d). 3. !3(1H. d). 4. 23(2H. q). 7. 36(3H. b). 7. 46(1H. dd) 


4 6 


2. 48(1H. d). 2. 89(1H. d). 2. 92(1H. d). 3. 27(1H. d). 3. 24(2H, 
s) , 7. 37(4H. m). 7. 49(1H. s). 7. 70(IH, dd), 8. 37(1H. dd) 



[00 643 



[^81 
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[0065] 



No. 



4 7 

4 8 

5 2 
5 3 
5 4 
5 5 

5 6 
5 7 
5 8 
5 9 



N 0. 



6 0 



6 1 

6 5 
6 6 
6 7 

6 8 
8 9 

7 0 



^H-NMR (CDCla ► 5pPffl)or IR (cd-I) 



2. 69(1H, d), 2. 83(1H. d). 3. 15(IH. d). 3. 21(1H, d). 3. 72(2H. 
dd). 7. 27(2H. d), 7. 38(1H. m). 7. 43-7. 50(3H. m). 7. 63(IH. 
iD).7.85(2H. d) 

2. 19(3H. s). 2. 76(1H. d). 2. 80(]H, d). 3. 08<2H. d). 3. ]5(lH. 
d). 3. 24(1H, d). 7. 35(3H. d). 7. 43(IH. dd) 

1. 24(3H. t), 2. 00(2H. dd). 2. 49(IH. d), 2. 69(IH. d). 2. 95(IH 
. d). 3. I4(1H. d). 7. 39(3H. in). 7. 48C2H. a) 
1. 26(3H. t). 2. 03(2H. q). 2. 4l(lH. d). 2. 75(1H. d). 2. 87(1H. 
d),3. 17(1H. d),7.37(3H, s) 

1. 24(3H. t). 2. 00(2H. q). 2. 38(3H. s). 2. 49(1H. d). 2. 69(1H. 

d). 2. 94(1H. d). 3. 14(1H. d). 7. 19(tH. ro). 7. 24-7. 30(3H. m) 
1. 22(3H. t), U 97(2H. dd). 2. 44(1H, d). 2. 69(1H. d). 2. 92(1H 
. d). 3. MdH. d). 5. 09(2N. s). 6. 98(1H. dd). 7. 09(2H. m) . 
7. 25-7. 43(6H.in) 

1 . 24(3H, t)* 2. 02(2H. q). 2. 35(]H. d). 2. 92(1H. d). 2. 98(1H. 

d). 3. 18(1H, d), 7. 15-7. 55(3H. m). 7. 6-7. 75(IH. d) 

1. 26(3H. t). 2. 02(2H. q). 2. 43(IH. d), 2. 75(1H. d), 2. 40(1H. 

d).3.16(lH,d).7.0-7.45(4H.m) 

1. 26(3H. t). 2. 0K2H. q). 2, 42(1H. d). 2. 74(1H. d). 2. 48(IH. 
d). 3. 15(1H, d). 7, 30(1 H, d). 7. 35-7. 55 (2H, id), 7. 65(1 H. d) 
1. 26(3H. t). 2. 03(2H, q). 2. 45(1H. d>, 2. 80(1H. d). 2. 90(1H. 
d),3.20(lH.d).7.5-7.76(4H,ni) 



[^91 

4 (o-^j^) 



^H-NMR (COCJg . 5ppro) or J R 



1. 24(3H. t), 2. 00(2H. q), 2. 46(1H. d). 2. 72(1H. d), 2. 9!(1H. 
d), 3. 13(1H. d). 3. 80(3H. s). 6. 40(1H. dd). 7. 02(1H. dd). 
7. 05(lH.dd).7.32(dd) 

1. 26(3H. 0. 2. 02(2H, q). 2. 42(IH. d). 2. 71 (I H. d). 2. 38(1 H. 

d).3. 14(lH.d).7. 39(4H. dd) 

2990. 2910. 22S0. 1725, 1450. 1260. 1240 

2910. 2840. 2240. 1600. 1450. 1370. 1220 

2960. 2925. 2240, 1730. 1605, 1590. 1460. 1390. 1370 

2960. 2910.2240. 1740. 1600. 1460. 1375 

3150. 2950. 2920. 2240. 1730. 1600. 1585. 1482. 1445. 1370 

2900. 2850. 2240. 1600. 1490, 1450. 1370 
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# 



(17) #^^10-29966 



/^^m/S14^Jy/^^-;^8 0 7 0 (miP^b^tt, ffig 

[00 67] SS'J(?1J2 

2gPS:id^L, il^f;)^L^cO*>7j<^2 0a5jD;tTgft 
Uc, Mt;:. ::iiS:ffLJiitm«SS:fflvi-C«gO. 6 
mmco;itA>tf>ffL!UL< 6 0'CT2B$^fg<iL?t:f^< 1 

[00 68] SSSIPB :?Lffl 

*%Hfl-f b-^ft 30gf&^>-^y30gPfcJ;t>V^f-;i^rft 
;l/i.r S H 2 5g|5*>A,^§?I-^SM{cj§»§-ti:, Ztilz 
,-KU ;f =Jf i/X^l^ y^^li«tt»ijV;h1?-/l/3 0 0 5 X 

[0069] m\m4 : yuryivm 



Vyy^)a-)VS^. V;U-K-;l^AC 3 0 3 2 (SlP^t 

c7)ii5^SJ?^LT< *SSj!!t^3 0%€:^*-ri,$S^r7o 

[0070]IS®iWl ?s*±«Ma^ 
35^2 0 0 c m2 cOfiJI^I^^-y h {C7Kffl?tatt«±^3£ 

S*»^)0. 5cmll*l{cyb'x, n-fdi^, *^';M(50# 
Sft^i^SriSAUc. -?-<0^A7K^m\ 3. 5cm<7) 

xmm& *5!;)«^«60J!iSIS4*»' 1 r-;us 0 l 

0 g t ^ J; 3 timsfi S: ?S7j<ffi {cfSTJOfS & ?t . 

\zwm%mz-:>\^xmirii'>tz. ^co^^^^-siz 

[007 1] 

mi] 



iK «19 g (C 1;^ «l« <Z>i$±« £ » fi 



xlOO =Y (») 



[0072] Sr^tf), Tffioamt J; SI^SCSftmST 
[0073] 

[ai 0] 

0 

1 

2 
3 
4 
5 



[^11] 



« -5 



Y (%) 
0~5 
6-30 
3 1-50 
5 1-70 
7 1~90 
9 1~1 00 

[0074] mmi 2 «Bti!!±®®aiii:®> 

aa2 0 0 c m2 c7)e}ij§S^^<.y h{c«eiMlijK±«$r^ 

comwm'f-m^uz±mii^-izxix. mm i 

S^DIS L « ^-^fiSt^i-MOjftJIlSIM^i 1 r-;^a 0 1 0 g 

«S(t, lgSiMa2 80glc»m5a*tcov^TiraS$:ffo 
/i, '?-«03iS*S:^-6<=jpLfc, 6£0^b-&it*!lN 

^fc, mwiS)^muii. mmmimmbmrnizmL 

[0075] 









No. 


g / a 








3 


1 0 


5 


3 


4 


3 8 


1 0 


5 


5 


5 


3 9 


1 0 


5 


4 


4 


4 0 


1 0 


5 


5 


5 


4 2 


1 0 


5 


5 


5 


4 3 


1 0 


5 


5 


5 


5 0 


1 0 


5 


4 


4 


5 3 


1 0 


5 


4 


5 


5 9 


1 0 


5 


4 


5 


6 2 


1 0 


5 


4 


4 


6 0 


1 0 


5 


5 


5 


6 3 


1 0 


5 


5 


5 


5 7 


1 0 


5 


5 


5 


5 8 


1 0 


5 


5 


5 
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# 



m 



(18) 



t#^¥ 10-29966 



:-6 







EST m $ 


No. 


g / a 








3 8 


1 0 


5 


5 


5 


3 9 


1 0 


5 


5 


5 


4 0 


1 0 


5 


5 


4 


4 2 


1 0 


5 


4 


3 


5 2 


] 0 


5 


4 


3 


5 3 


] 0 


5 


4 


3 


5 4 


] 0 


5 


5 


5 


5 0 


1 0 


5 


4 


5 


6 0 


I 0 


5 


5 


3 


6 3 


1 0 


5 


5 


4 



[0077J 



(51) Int. CI. 


6 








F I 




AO IN 


43/40 


1 0 1 






AOIN 


43/40 


C07C 


255/35 




9357- 


4H 


C07C 


255/35 




255/37 




9357- 


4H 




255/37 




255/40 




9357- 


4H 




255/40 




255/41 




9357- 


4H 




255/41 




255/44 




9357- 


4H 




255/44 


C07D 


213/61 








C07D 


213/61 




213/64 










213/64 




277/30 










277/30 




303/46 










303/46 




405/04 


2 1 3 








405/04 




405/12 


2 1 3 








405/12 



lOlG 



2 1 3 
2 1 3 



